Binding of substance P to monolayers and vesicles made of phosphatidylcholine and/or phosphatidylserine.
Analyses of interactions between substance P (SP) and phospholipids were performed by combined surface pressure and surface potential measurements in monolayers and by 13C-NMR experiments on liposomes. This study was carried out using synthetic SP molecules: [1-13C-Gly9]SP and [1-13C-Gly2]SP. Injection of SP into the aqueous subphase led to an expansion of phosphatidylcholine (PtdCho) or phosphatidylserine (PtdSer) monolayer surface area. An apparent association constant of SP for PtdSer was estimated to be around 10(6)-10(-7) M-1. The surface potential delta V/n varied linearly with the molecular area whereas the variation of surface pressure was biphasic, suggesting that at least two binding states contributed to the monolayer expansion. These two states Si (SP is inserted into the bilayer) and Ss (SP is stuck on the surface) were observed on vesicular membranes by 13C-NMR. The kinetic of interconversion between these two states can be estimated by NMR, the Ss state being the stablest one. No perpendicular insertion of SP into these vesicular preparations seemed to occur, as previously postulated. However, SP might form aggregates in contact with these model systems, leading to a loss of permeability of the lipid vesicles.